United States Patent (9
Connolly

US005379270A
1] Patent Number: 5,379,270
451 Date of Patent: Jan. 3, 1995

[54] ACOUSTIC-OPTIC SOUND VELOCITY Attorney, Agent, or Firm—Michael J. McGowan;
PROFILER Prithvi C. Lall; Michael F. Oglo
[75] Inventor: George C. Connolly, Waterford, 57 ABSTRACT
Conn. '
. . . An apparatus and method for determining the velocity
[73]) Assignee: The United States of America as of sound propagation in a fluid as a function of position
represe‘l;vted by the sg“ém of the in the fluid along an axis. A wave of acoustic energy is
Navy, Washington, D. transmitted along the axis to produce a disturbance that
[21] Appl No.: 217,816 moves in the medium at the velocity of sound. A laser
_ generator transmits a light pulse substantially along the
[22] Filed:  Mar. 25,199 axis through the fluid medium. As the light passes
[51] Int, CLS ......ccconeennnncanccnnee GO1S 3/80; GO1S 3/78 through the disturbance, ﬁght backscatters in a charac-
[52] USICL 367/128; 367/89  teristic pattern that a detector senses for analysis to
[58] Field of Search ................... 367/ 128, 902, 89, 90, provide information concerning the distance traveled
367/91; 356/28.5  gand the time of travel for the acoustic wave through the
[56] References Cited fluid medium and to provide a profile of output charac-
‘ teristic, such as the speed of sound in the medium, as a
U.S. PATENT DOCUMENTS " function of position in the medium. ;
4,429,994 2/1984 Guagliardo et al. ............... 356/28.5
Primary Examiner—Daniel T. Pihulic 18 Claims, 2 Drawing Sheets
[ 2
i SOUND VELOCTY 7|
! COMPUTER !
3
20 21 l l
oPmicAL {1 power | L[ oerH TIME | |28
| GENERATOR AMPLIFIER I"| ESTIMATOR | |ESTIMATOR | |
pL 16 !___ ~30 s \_Bl_]
AUDIO
L SIGNAL POWER SIGNAL o
GENERATOR AMPLIFIER DETECTOR} 25 ——
17 %
" 22 24
| [waster | [ acousmc Y- =
CLOCK & ‘TRANSDUCER ] OPTICAL i VELOCITY.
CONTROLLER] | > 1 ] SENSOR | 23 57
a” " 13 L RECEIV Rf_"" /
T 10
AL
B /I
/
¢ ',V
D
N 4
3
] \L/
\;{

IS




